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Background of the Invention 

[0002] This invention relates generally to wide area networks, and more particularly 
to systems and methods for creating test to evaluate web sites hosted by web servers 
coupled to a TCP/IP protocol network. 

[0003] The Internet is a robust, Wide Area Network (WAN) of networks which 
permits communication among computers, networks, and other digital devices which 
adhere to a standard "TCP/IP" protocol. One of the most popular ways of 
communicating over the Internet is through the World Wide Web (WWW) comprising 
innumerable "web sites", which are hosted on suitable digital processing machines such 
as personal computers, workstation, servers, etc. Users or "clients" use, for example, 
their personal computers to communicate with a web site via a browser program or, 
simply, "browser." Currently, the most commonly used browser is the Internet 
Explorer™ from Microsoft, Inc. 

[0004] It has become increasingly easy for companies and individuals to create their 
own web sites. There are a number of commercially available software applications 
which generate the necessary HTML code to create "web pages" which can be uploaded 
to web servers connected to the Internet. There are also web sites that can be used to 
create content for other web sites. Connections to the Internet and web server hosts are 
often provided by a company known as an Internet Service Provider (ISP). 

[0005] Since web pages are, essentially, programs written in the HTML language, it 
is possible that one or more web pages of a web site may contain errors. These errors 
may only show up intermittently since much of the interaction with the web site can be 
dynamic, i.e. the interaction can change from session to session. Therefore, a need has 
arisen for some method to test web sites for errors. 

[0006] In Fig. 1, a system 10 for testing a web site includes a TCP/IP protocol 
network, such as the Internet 12, a web server 14 coupled to the Internet 12 by an ISP 16, 
any number of user or client machines such as client machines 18A, 18B, 18C, etc. 
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coupled to the Internet 12 by ISP's 20A, 20B, 20C, etc., and a testing computer 22 
coupled to the Internet 12 by an ISP 24. 

[0007] In the prior art, software running on the testing computer 22 connects with a 
web site 26 hosted by the web server 14 through the Internet 12 and attempts to download 
web pages. Upon a failure to download a web page, the testing computer 22 running this 
prior art software detects an error. 

[0008] It should be noted that the depiction of Fig. 1 is logical in nature, and may be 
implemented in a variety of fashions. For example, the testing computer 22 and the web 
server 14 can be the same machine. As another example, any of the client machines 18 A, 
18B, 18C, etc., or the testing computer 22, or the web server 14 can be connected into the 
Internet 12 in other fashions, such as into the "backbone" of the Internet. Further the 
Internet 12 is only one example of a network implementing a TCP/IP protocol. Other 
examples of TCP/IP protocol networks include Intranets and Extranets, as will be 
appreciated by those skilled in the art. 

[0009] The testing computers 22 of the prior art include testing software which 
simulate browser software to the extent that they can download web pages. The 
successful downloading of a web page in the prior art was usually considered sufficient to 
determine that the web page was error free. In some instances, prior art testing 
computers 22 may examine or "parse" the HTML of the downloaded web page to make 
further determination whether there is an error in the downloaded web page. An example 
of prior art testing software includes the WhatsUp™ software of IpSwitch, Inc. of 
Lexington, Massachusetts. This software is capable of testing only a single web page. 

[0010] Unfortunately, the simple downloading of web pages with, perhaps, a cursory 
examination of the HTML is often insufficient to determine all the errors that a user 
might encounter when actually interacting with those web pages. This is due, in part, to 
the complex interactivity permitted under the HTML standards, and is due, in part, to the 
fact that many interactions with web pages are "dynamic" in that they may change from 
session to session. It would therefore be desirable to have a method for creating a test for 
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a web site which can test multiple features of web pages, and which can handle dynamic 
interactions with the web site. 
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Summary of the Invention 



[0011] The present invention provides a method and system for creating dynamic 
web transaction tests. The invention handles a number of interactive modes with the web 
site being tested and handles dynamic interactions with the web site. The present 
invention may be used to run several tests that monitor multiple web sites or a single web 
site in multiple fashions simultaneously. 

[0012] A method for creating a web transaction test in accordance with the present 
invention sends formatted information comprising a parsed testing form to a web site, 
preferably through a web server. The testing form may be parsed in anticipation of being 
sent, or may be parsed once received. At least one section of the parsed test form 
contains a part to be filled out from a predetermined list, and preferably the 
predetermined list is based on information contained in the web site. Also in a preferred 
embodiment, subsequent sections to be filled out may have predetermined lists dependent 
upon prior selections. In all such embodiments, in the next step a formatted message is 
received from the web site as a submission from the testing form, and a test configuration 
file is developed from the received testing form. The formatted information and 
messages may be HTML, HTTP, or other standards involving web sites. The method 
may also create a web transaction test from an existing test configuration file by 
developing a filled testing form from an existing test configuration file, sending HTML 
comprising the filled testing form to a web site, receiving HTTP from the web site as a 
submission from the testing form, and updating the existing test configuration file from 
the received HTTP. 

[0013] In a further preferred embodiment, the parsing of the test form is based on 
information automatically received from the web site. In an alternate preferred 
embodiment the information is manually entered based on criteria determined to be part 
of the web site. 

[0014] In a preferred embodiment, the method is capable of direct HTTP and HTML 
communication with the web site to be tested over a TCP/IP protocol network. Thus, the 
method does not require a web site to test or monitor a web site. The test configuration 
file may provide tests for several dynamic aspects of a web site such as a URL, a link, a 
form button, and a frame. Further, the test configuration file may provide data to post in 
a field parameter of the web site. Errors in the web site can be detected by comparing 
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formatted information received from the web server with predetermined data that may be 
included in the test configuration file. Automatic scheduling information, including 
window information and test repetition information, may also be contained in the test 
configuration file. 

[0015] A system for creating a web site transaction test in accordance with the 
present invention includes a TCP/IP protocol network, a web server, and a computer. 
The web server is connected to the TCP/IP protocol network and hosts a web site. The 
computer has memory and a processor and is also connected to the TCP/IP protocol 
network. The computer sends formatted information such as an HTML document 
comprising a parsed testing form to a web site. As described in the method embodiment 
above, the parsing of the test form is preferably based on information contained on the 
web server, and various selection choices may also be dynamically created based on that 
or other information. Next, the computer receives a formatted message such as HTTP 
from the web site as a submission from the testing form. The computer then develops a 
test configuration file from the formatted message received from the web site. The 
computer may also create or modify a test from an already existing test configuration file. 
In such instances, the computer fills a testing from a test configuration file, sends HTML 
with the filled testing form in HTML format to a web site, receives HTTP form the web 
site as a submission from the testing form, and updates the test configuration file with the 
HTTP form received from the web browser. 

[0016] In a preferred embodiment, the computer is capable of direct communication 
with web sites to be tested. The test configuration file may include tests for web site 
URLs, form buttons, frames, and data to be posted in a web site field parameters. Error 
detection is achieved by comparing the HTML form received from a web server with 
predetermined criteria located in the test configuration file. Test scheduling is controlled 
from scheduling data located in the test configuration file, and may include scheduling 
window information and test repetition information. 

[0017] An advantage of the present invention is that a user may create a web 
transaction test that tests web sites in a variety of interactive modes. Also, the present 
invention allows for creating a web transaction test that provides for the testing of 
changeable or "dynamic" features of web sites. These and other advantages of the 
present invention will become apparent to those skilled in the art upon a reading of the 
following descriptions of the invention and a study of the several figures of the drawing. 
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Brief Description of the Drawings 



[0018] The invention, together with further advantages thereof, may best be 
understood by reference to the following description taken in conjunction with the 
accompanying drawings in which: 

Figure 1 is an illustration of a system including the Internet, a number of client 
machines, a web server, and a testing computer; 

Figure 2 is a pictorial representation of a testing computer 22' of the present 
invention; 

Figure 2A is a pictorial representation of testing software implementing the 
present invention, as well as standard web browser software; 

Figure 2B is a flow-diagram illustrating the overall operation of the present 
invention; 

Figure 3A, Figure 3B, Figure 3C, Figure 3D, and Figure 3E illustrate a series of 
HTML web pages that will be used as an example when explaining the present invention; 

Figure 4A, Figure 4B, and Figure 4C illustrate a blank form used to develop the 
testing configuration file of the present invention; 

Figure 5 is a illustration which helps an explain a HTML "form"; 

Figure 6 is an exemplary test configuration developed by the process of the 
present invention from the web pages of Figs, 3A-3E; 

Figure 7 is a flow-diagram illustrating the "ANALYZE CONFIGURATION FILE 
ACTIVATION SCHEDULE" operation of Fig. 2B; 

Figure 8 is a flow-diagram of the "SEND HTTP TO WEB SITE AND RECEIVE 
HTTP/HTML" operation of Fig. 2B; 

Figure 8A is a flow-diagram detailing "FIND ALL FIELDS ON FORM WITH 
SUBMIT BUTTON" operation of Fig. 8; 

Figure 8B is a flow-diagram illustrating the "TAKE SUPPLIED POST DATA 
AND OVERWRITE VALUES" operation of Fig. 8; 
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Figure 9 is a flow-diagram illustrating the "ANALYZE AND STORE RESULTS 
IN LOG FILE" operation of Fig. 2B; 

Figure 10 is a flowchart showing a method for creating a monitor in an automated 
manner, in accordance with an embodiment of the present invention; 

Figure 1 OA is a flowchart showing a parsing process for parsing an HTML page 
for tags, in accordance with an embodiment of the present invention; 

Figure 10B is an illustration showing a step2 monitor editing page, in accordance 
with an embodiment of the present invention; 

Figure 10C is an illustration showing a step3 monitor editing page, in accordance 
with an embodiment of the present invention; 

Figure 10D is an illustration showing a step4 monitor editing page, in accordance 
with an embodiment of the present invention; 

Figure lOe is an illustration showing a step5 monitor editing page, in accordance 
with an embodiment of the present invention; 

Figure lOf is an illustration showing a step6 monitor editing page, in accordance 
with an embodiment of the present invention; 

Figure lOg is an illustration showing a completed monitor display, in accordance 
with an embodiment of the present invention; 

Figure 11 is an illustration showing an exemplary hardware configuration for a 
monitor system, in accordance with an embodiment of the present invention; 

Figure 12 is an illustration showing an Enterprise portal system, in accordance 
with an embodiment of the present invention; 

Figure 13 is dataflow diagram showing an Enterprise portal system, in accordance 
with another embodiment of the present invention; 

Figure 14 is a flowchart showing an ebusiness transaction chain monitor process, 
in accordance with an embodiment of the present invention; 
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Figure 15 is an illustration showing a hardware configuration suitable for 
executing the ebusiness transaction chain process, in accordance with an embodiment of 
the present invention; 

Figure 16A is an illustration showing an ebusiness transaction chain monitor 
interface, in accordance with an embodiment of the present invention; 

Figure 16B is an illustration showing an ebusiness transaction chain monitor 
interface 750, in accordance with another embodiment of the present invention; 

Figure 17A is a flowchart showing an email conformation process, in accordance 
with an embodiment of the present invention; 

Figure 1 7B is flowchart showing a database confirmation process, in accordance 
with one aspect of the present invention; and 

Figure 17C is a flowchart showing a script checking process, in accordance with 
another aspect of the present invention. 

Figure 18 is an illustration of a monitoring system, in accordance with an 
embodiment of the present invention; 

Figure 19 is a flow-diagram showing a business method for providing a 
monitoring system, in accordance with one aspect of the present invention; and 

Figure 20 is a flow-diagram illustrating the "PROVIDE 24-7 SUPPORT" 
operation of Fig. 19. 
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Detailed Description of the Preferred Embodiments 



[0019] Fig. 1 was described in terms of the prior art. In Fig. 2 a computer apparatus 
22' implements a process for testing a web site in accordance with the present invention. 
More particularly, an apparatus 22' of the present invention includes a computer 28, a 
keyboard 30, a video monitor 32, and preferably a mouse 34 or some other form of 
pointing device. As will be appreciated by those skilled in the art, the computer 28 
includes a microprocessor 36 and computer readable memory 38 which support computer 
implemented processes. Displayed on the screen 40 of the monitor 32 is a web browser 
window 42 displaying a web page 44 of the present invention. The computer 28 and the 
peripherals 30, 34, and 40 comprise standard personal computer and workstation 
equipment, available from a variety of sources. 

[0020] Fig. 2A illustrates the relationship of tester software 46 of the present 
invention to web browser software 48 and the Internet 12. More particularly, the tester 
software 46 communicates directly with the Internet 12 through ISP 24. Tester software 
46 may pass and receive formatted information and messages including but not limited to 
HTML and HTTP. That is, the tester software 46 can pass HTTP information to the 
Internet 12 and receive HTTP request/HTML document from the Internet 12 without the 
need for an intermediary of a web browser. The tester software 46 communicates 
independently with the web browser 48 by sending HTTP to the web browser 48 and by 
receiving HTTP/HTML from the web browser 48. Though the tester software in the 
present invention is discussed in terms of sending and receiving HTML and HTTP 
information, the tester software 46 may send and receive other types of formatted 
information and messages for use in web sites as appreciated by those skilled in the art. 

[0021] As suggested in Fig. 2 A, the tester software 46 and the web browser 48 can be 
implemented on the same computer apparatus ("machine") or on separate computer 
apparatus. The case where the tester software 46 and the web browser 48 have been 
implemented on the same computer apparatus 22' , they both can operate under the same 
operating system, i.e. OSl=OS2. However, in the instance where the tester software 46 
and the web browser 48 are implemented on different computer apparatus, the tester 
software 46 and the web browser 48 can be supported on different operating systems, i.e. 
OS1 can be different from OS2. For example, the tester 48 may be implemented under a 
personal computer operating system such as under Windows 95, while the web browser 
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48 might be implemented on another computer under a workstation operating system 
such as UNIX. 

[0022] In Fig. 2B, a flow-diagram illustrates various operations of the tester software 
46. At a main menu 50 5 it is determined whether the user wants to run the web site tester 
or to analyze results of previous web site tests. If it is determined that the user wishes to 
analyze results, a "logging file" or "log file" is analyzed and results are displayed in an 
operation 52. Statistical methods for analyzing data, and tabular and graphical methods 
for displaying data are well known to those skilled in the art and will not be described 
here. If, on the other hand, it is determined from the main menu 50 that the web site 
tester is to be run, an operation 52 analyzes a test configuration file, as well as an 
activation schedule. The operation 52 has, as an input, a real-time clock 54 which can 
provide a real-time date 56 and real-time hours, minutes, and seconds 58. Often, a real 
time clock 54 provides one long number that represents elapsed time from a given date 
and time, and which can then be algorithmically converted into date, hours, minutes and 
seconds. 

[0023] If operation 52 detects that a new test configuration file is being requested via 
a web browser 48, a "blank form" comprising an HTTP/HTML document or message is 
sent to the browser 60. After the blank form has been filled in by a user of the browser, 
the process receives the information from the browser in an operation 62. This is 
returned in a form of a formatted message such as an HTTP message, as will be 
appreciated by those skilled in the art. Then, operation 64 is used to create a new test 
configuration file, and process control is returned to operation 52. 

[0024] If, on the other hand, operation 52 determines that the user wishes to edit a 
test configuration file, a "Fig. Form" is sent in HTTP/HTML format to the browser in an 
operation 66. The edit information is received from the browser in operation 68 in the 
form of HTTP format. An operation 70 then creates the edited test configuration file, and 
process control is returned to operation 52. 

[0025] When operation 52 determines that it is time to execute the configuration file 
by analyzing the activation schedule and by comparing the activation schedule to 
information received from the real-time clock 54, process control is turned over to 
operation 72 to determine whether the execution of the configuration file is completed. If 
so, process control returns to operation 52. If not, then operation 74 sends HTTP 
formatted information to the web site and receives, in turn, HTTP/HTML document or 
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message from the web site that is being tested. The HTTP/HTML document or message 
is analyzed and the results are stored in a log file. In addition, the analysis of operation 
76 determines the nature of the next HTTP transmission to the web site in operation 74. 
This analysis will be described in greater detail below. 

[0026] In Figs. 3A-3E, a number of exemplary web pages are presented to describe 
the process of the present invention. It should be noted this is just one example of a 
virtually unlimited number of web pages and web page combinations which can be tested 
by the process of the present invention. 

[0027] In Fig. 3A an illustrated web page 78 is the "home page" of Freshwater 
Software™, Inc. Among other features, it includes a series of buttons 80 which form 
"links" to other web pages. In particular, a button 82 makes a link to a "search" web 
page. 

[0028] In Fig. 3B, the search web page 84 that was accessed by the button 82 of the 
home web page 78 includes a number of features including a data entry field 86 and a 
submit button 88. As seen in this example, the data entry field 86 includes the string 
"John", such that instances of the word "John" on the Freshwater Software web site will 
be found after the submit button 88 is activated. As is well known to users of web 
browsers, buttons such as buttons 82 and 88 are activated with a pointer device such as 
the mouse 34, or by pressing the "ENTER" key on a keyboard 30. 

[0029] Fig. 3C shows a results web page 90 listing all of the instances including the 
string "John" that is on the Freshwater site. 

[0030] Fig. 3D illustrates a web page 92 for another company, Macromedia®. A 
portion 94 of the web page 92 is a separate web page 94 as illustrated in Fig. 3E. This is 
an example of "framing" wherein a web page is embedded within another web page. 
Such "nesting" or "embedding" can occur to multiple levels, i.e. frames within frames 
within frames. 

[0031] Figs. 4 A, 4B, 4C illustrate the web page 44 of Fig. 2 in greater detail. More 
particularly, these are the web pages used to create a "monitor object" which will be used 
to test and gather data concerning the operation of a web site under test. It should be 
noted that multiple monitors monitoring multiple web sites or monitoring a single web 
site in multiple fashions can be operating simultaneously. This is a well-known function 
of an object oriented programming and of a multi-tasking computer system. However, 
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the following description will be in the context of creating a specific monitor object, 
which will test the functionality of the pages of Figs. 3A-3E. 

[0032] As noted in Fig. 4A, the "Add URL Transaction Monitor" refers to a number 
of steps. This particular web page 96 is created by activating the "SiteScope®" button 96 
of the button bar 98. Another button 100 labeled "Reports" can be used to generate test 
result reports. Therefore, it will be appreciated that the process 46 of Fig. 2B can utilize a 
web browser window 42 for user interface purposes. 

[0033] Under stepl type, a pull down menu 102 is provided which has the entry of 
URL. This is because the stepl reference 104 must always be a URL to act as a starting 
point for the process. The URL can be the URL of a web site home page, or of any other 
web page. It is merely a starting point for the test. The step2 type pull down window 
106 is a "link" to a button labeled "Search" as in a step2 reference 108. Step3 type is 
selected to be "Form" in pull down menu 110, while the entry field 112 of step3 
reference is left blank. Step4 type in pull down window 1 14 is "URL", while the URL in 
field 1 16 is input as "http://www.macromedia.com." An update box 1 18 is set at every 
10 minutes. An optional title that would appear in the monitor table from the field 120 is 
left blank. A button 122 is activated if the monitor is to be created from this data. 

[0034] In Fig. 4B, the web page 96 further includes a "disable" box 124 to 
temporarily disable the monitor sampling and alerting. Next, a stepl POST data field 126 
has, as entries, "name = abc" and "address = def '. The data in the POST data field 126 is 
used to fill in field parameters. A stepl match content field 128 includes the string 
"Thank you for entering your name." A stepl "error if match" field 130 includes the 
string "invalid entry." A stepl authorization user name 132 includes a user name Paul, 
and stepl password field 134 including a password "secret." Step2 POST data and step3 
POST data can likewise be entered. 

[0035] In Fig. 4C, the end of the step3 POST data and the step4 POST data can be 
seen on the remainder of page 96. Below the words "Verify Error" a different portion of 
the web page 96 is presented which is generic to other parts of the software of the present 
invention. More particularly, pull down menu 136 permits the update period of minutes, 
hours, days, etc. to be selected while entry filed 138 indicates the number of seconds, 
minutes, hours, etc. The update indicates the amount of time between checks whenever 
the status of the monitor indicates a problem. 
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[0036] A pull down menu 140 indicates a schedule for the monitor to be enabled. In 
this instance, it is selected to every day, all day. Alternatively, it could be scheduled for 
Monday through Friday, evenings only, etc. Custom schedules can be created by hitting 
the "edit schedule" button 142. 

[0037] Fields 144 and 146 are optional fields which allows a user to enter monitor 
and report descriptions, respectively. A field 148 permits a time out period in seconds, to 
wait for the entire sequence to complete. That is, if a monitor session takes more than the 
time out period, an error or warning will be indicated. 

[0038] The present invention also permits the use of a proxy server. The fields 
associated with an optional proxy server are shown at 150. In the field 150A, the HTTP 
proxy is entered. In field 150B, the proxy server user name is entered. In field 150C, the 
proxy server password is used. 

[0039] A pull down menu 152 is used for the list order for the monitors. As noted 
previously, any number of monitor objects can be created to test multiple web sites or to 
test the same web site in multiple ways. The "list order" indicates where on a list of 
monitor objects the current monitor object is to be added. In this instance, the list order is 
"last". Other list orders include "first", "middle", etc. 

[0040] The web page 96 also includes an "Error" pull down menu 154 and a 
"Warning" pull down menu 156. In this instance, an error is set if the status is not equal 
to 200, which is a default, and a warning will occur if status is equal to -994, which is 
also a default. A status 200 means "good" and is associated with the status field of an 
HTTP request. The -994 default on the warning is an arbitrary internal coding indicating 
a software problem. For example, if the software takes more than 10 seconds to respond, 
a status -994 may be provided. 

[0041] In Fig. 5, a form 158 is displayed to illustrate some of the concepts of the 
present invention. The form includes a first label 160 "name:" and a second label 162 
called "address:". Associated with the labels 160 and 162 are entry fields 164 and 166, 
respectively. Also associated with the form is a "submit" button 168. The form 158 is as 
it may appear within a browser window. The HTML which creates the form 158 in the 
browser window is shown generally at 170. The use of HTML 170 to create a form 158 
in a browser window is well known to those skilled in the art. 
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[0042] Fig. 6 illustrates a test configuration file 172 produced by filling out the web 
page 96 and hitting the "Add" monitor button 122. The test configuration file includes a 
number of labels or "tags" followed by an equal sign and either a parameter or a blank 
field. Where the field is blank, the tag is ignored and default values are used, if any. 

[0043] As noted, the monitor description at 174 is an example of a five step 
transaction. Other tags such as frequency, time out, error frequency, etc. are filed in, 
while a number of tags are left blank. For example, since a proxy server is not being 
used, the tags for the proxy server are all left blank. The tags and parameters for step 1 
are shown at 176. The "reference type 1" tag is associated with the parameter "URL". 
The tag reference 1 is associated with parameter http://www.freshtech.com. Steps 2, 3, 4, 
and 5 are found at 178, 180, 182, and 184, respectively. It should be noted that the step2 
type is "blank", the step3 type is "form", the step4 type is "URL" and the stepS type is 
"frame". Therefore, this example of a test configuration file 172 illustrates four of the 
main types of features which can be verified and tested by the process of the present 
invention. 

[0044] In Fig. 7, a flow diagram of the operation 52 in Fig. 2B is shown in greater 
detail. The process 52 begins at 186, and in operation 188, it is determined whether a 
new or edited configuration file has been created as set forth above. If so, a "monitor 
object" is created from the configuration file for one time execution in an operation 190. 
The creation and use of software objects are well known to those skilled in the art. Then, 
in an operation 192, the monitor object is "invoked". By invoked it is meant that the 
monitor object is activated for use. In an operation 194, it is determined whether the 
monitor object is scheduled to run with regards to repeat time. If it is not, process control 
is returned to operation 188. If it is, it is determined in operation 196 whether the 
monitor object is scheduled to run by date and time. If not, process control is again 
returned to operation 188. If the monitor object is scheduled to run with regards to both 
repeat time and by date and by time, then the monitor is "run" in an operation 198. By 
"run" it is meant that the monitor object is caused to perform the process of the present 
invention to test a web site. 

[0045] In Fig. 8, a flow diagram illustrates the process 74 of Fig. 2B in greater detail. 
The process 74 begins at 200, and in an operation 202, the "next step" and cookie is 
retrieved. The next step is the next test step as described above. The "cookie" is a data 
file received from the web site being tested that includes information concerning user 
preferences, user history, etc. An operation 204 determines whether the next step is a 
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null and if so, the process is completed at 206. If there is a next step, operation208 
determines the step type, as described below. 

[0046] If operation 208 determines that the next step type is "URL" a step 210 sends 
an HTTP request for the URL and the cookie associated with that URL. Process control 
is then turned over to an operation 211 which takes measurements based on the HTTP 
request and response, analyzes received HTML document for expected content and errors 
using methods such as matching against string values, regular expressions, and calculated 
valves and stores them in a database. Error analysis and matching methods are well 
known to those skilled in the art. Process control then returns to operation 202. 

[0047] If operation 208 determines that the step type is a "link", an operation 212 
searches the current HTML document for a "link" tag having the specified content. In 
operation 214 determines whether the appropriate "link" tag has been found and, if not, 
an error message 216 is generated the process aborts at 218. If the link tag is found by 
the operation 214, an operation 220 sends an HTTP request for the URL and the cookie 
and process control reverts to operation 211. 

[0048] If operation 208 determines that the step type is "form", an operation 222 
searches the current HTML document for a "submit" button with the specified content. 
An operation 224 determines whether the appropriate "submit" button has been found, 
and if not, operation 228 determines that there is an error and the process 76 aborts at 
229. If the appropriate submit button is found by operation 224, an operation 230 finds 
all fields on the form with the submit button and determines or calculates the default 
values for this field. An operation 232 then takes the supplied post data and overlays the 
default values such that all appropriate fields have been filled. An operation 234 then 
sends an HTTP request "post" plus the cookie and process control returns to 21 1. 

[0049] If operation 208 determines that the step type "frame" an operation 236 
searches the current HTML document for a "frame" tag. An operation 238 determines 
whether the appropriate frame tag has been found. If not, an operation 240 indicates an 
error and the process 76 aborts at 241. If the appropriate frame tag has been found by 
operation 238, an operation 242 sends an HTTP request for the URL and the cookie. 
Process control then returns to operation 211. 

[0050] In Fig. 8A, the operation 230 of Fig. 8 is described in greater detail. The 
operation 230 begins at 243 and, in an operation 244, all form input elements are 
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determined. If a form input element is not recognized, then the process is complete at 
260. If operation 244 finds a radio button input element, operation 248 picks the first 
radio button for the value. If the operation 244 finds a check-box for the input element, 
an operation250 determines whether the box is checked. If it is, an operation 252 sets the 
value, and if it is not an operation 254 indicates that there is no value. If an operation 244 
finds a text input element, an operation 256 sets the value to the default string. If 
operation 244 finds pop-up menu, an operation 258 picks the default as the value. The 
operation 230 is then complete at 260. 

[0051] In Fig. 8B, the operation 232 of Fig. 8 is illustrated in greater detail. The 
operation 232 begins at 262 and, in an operation 264, values from operation 230 (see Fig. 
8 and Fig. 8A) are written into the name tags. For example, namel is set to an arbitrary 
or default value 1, name2 is set to an arbitrary or default value2, etc. Next, in an 
operation 266, the "post data" entered by the user is used to override the appropriate 
name tags. In this instance, the name tag "name 2" is set to the data "Paul". The final, 
merged data is illustrated at 268 and the operation is completed at 270. 

[0052] In Fig. 9, the operation 76 of Fig. 2B is illustrated in greater detail. The 
operation 76 begins at 272, and in an operation 274, it is determined whether there are 
any aborts that occurred within the operation 74. If there were, an operation 276 displays 
and logs an error message. If there were not any aborts, then the operation 74 terminated 
normally in an operation 278, and the process displays and logs the URL and the size of 
each web page and the time it took to download into a log file. An operation 280 
displays and logs the total time for the download in an operation 280. In an operation 
281 it is determined whether there are any alerts. If there were, an operation 282 
activates an operation to notify a person using a mechanism such as e-mail or pager or 
cause a user-specified operation to start. The operation 76 is then complete at 283. 

[0053] Figure 10 is a flowchart showing a method 300 for creating a monitor in an 
automated manner, in accordance with an embodiment of the present invention. The 
method begins at operation 302, and pre-process operations may be performed. 

[0054] In a receiving operation 304, the URL of a starting point for the method 300 is 
obtained. The URL may be the URL of a home page, or other appropriate starting point 
as determined by the tester. Similar to stepl of Figure 4 A, the starting point URL is 
merely a starting point for the test. 
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[0055] Next, in a "get HTML page" operation 306, the HTML code for the selected 
web page is obtained. Generally, this is accomplished using the Internet via an ISP, 
however, local area networks, single computer configurations, and direct internet 
backbone connections may also be utilized. 

[0056] A determination is then made as to whether to add the monitor, in operation 
308. If the monitor is to be added, the method 300 continues with a finalization operation 
3 12. However, if the monitor is not to be added, the method 300 continues with a parsing 
operation 310. Generally, during the first iteration of method 300 the monitor will not be 
added because no monitor functions will have yet been generated. Thus, during the first 
iteration the method 300 generally continues to operation 310. 

[0057] The received HTML page is then parsed in a parsing operation 310. As 
described in greater detail subsequently, the HTML page is parsed for tags, such as link 
tags, form buttons tags, input field tags, frame tags, and redirect tags during the parsing 
operation 310. 

[0058] In a selection operation 314, a user selects a tag they wish to monitor. 
Preferably, the user is able to select a tag from a plurality of categories. As mentioned 
previously, the categories are tag categories, such as link tags, form buttons tags, input 
field tags, frame tags, and redirect tags. 

[0059] Next, in an adding operation 316, the selected tag is added to the monitor. 
Generally, the user will add a plurality of tags to a monitor before finalizing the monitor, 
however, there may be situations in which only one tag needs to be included in a 
particular monitor. The method 300 then continues with another get HTML page 
operation 306 until all desired tags are added to the monitor. 

[0060] In a finalization operation 312, the monitor is finalized. Finalization includes 
performing additional functions with the monitor in order for it to be in condition for 
testing. These type and scope of these additional functions will be apparent to those 
skilled in the art. 

[0061] A decision is then made as to whether an additional monitor is to be created, 
in operation 318. After finalization, the monitor is added to a list of monitor to be utilized 
during testing. Then, the method 300 continues with another receiving operation 304 if 
another monitor is desired. Otherwise, the method is completed in operation 320. It 
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should be borne in mind that Figure 10 is related to Figure 6. Specifically, the adding 
operation 316 refers to the various referenceTypes in Figure 6. 

[0062] Figure 1 OA is a flowchart showing a parsing process 330 for parsing an 
HTML page for tags, in accordance with an embodiment of the present invention. The 
parsing process 330 begins with an initial operation 332 in which pre-process operations 
are performed. Pre-process operations include obtaining the HTML page and other pre- 
process operations that will be apparent to those skilled in the art. 

[0063] In a parsing operation 334, the HTML page is parsed to obtain the next tag. In 
addition, the HTML page is preferably parsed for image links, such as GIF image links. 
Essentially, each HTML page, or form, includes a tag that indicates the start of the form. 
Further there are various input field tags inside the start tag. Frames include a tag that 
indicates that the code is for a frame. Generally, all tags and links include a name and a 
display item that is displayed. 

[0064] A determination is then made as to whether a NULL character has been found, 
in operation 336. If a NULL character has been found, the process 330 is completed in 
operation 338. A NULL character indicates then end of the HTML page has been 
reached, thus the parsing process 330 is complete. If a NULL character has not been 
found, the parsing process 330 continues with a branching operation 340. 

[0065] In a branching operation 340, the parsing process 330 branches depending on 
the tag type obtained in operation 334. The parsing process 330 continues to a get title 
operation 336a-336b depending on the tag type. During the get title operation 336a- 
336b, additional information concerning the tag is obtained. 

[0066] Preferably, the names and display items are displayed to the user for later 
selection. Thus, if a link is "click here for food," this display item is extracted from the 
form and displayed to the user for later selection. Also, input items have names, for 
example, an input item may have a name such as "First Name" or "Code Number." 
These names are also extracted. Hence, during the get title operation 336a-336e the 
descriptive part of the obtained tag is extracted, and added to the to serve as categories 
for user selection in operation 338a-338e. That is, operation 338a adds the descriptive 
part of the tag to the link category, operation 338b adds the descriptive part of the tag to 
the form category, operation 338c adds the descriptive part of the tag to the frame 
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category, operation 33 8d adds the descriptive part of the tag to the input category, and 
operation 338e adds the descriptive part of the tag to the button category. 

[0067] Figures lOB-lOg illustrate an interface used to create monitors during the 
process of Figure 10 5 in accordance with an embodiment of the present invention. More 
particularly, these are the web pages used to create a "monitor object" which will be used 
to test and gather data concerning the operation of a web site under test. It should be 
noted that multiple monitors monitoring multiple web sites or monitoring a single web 
site in multiple fashions can be operating simultaneously. This is a well-known function 
of an object oriented programming and of a multi-tasking computer system. However, 
the following description will be in the context of creating a specific monitor object 
which will test the functionality of a web page. The user interface may be tailored to the 
user, either by identifying the user individually, or by association with the user, such as a 
group or security level, or some other form of classification. This tailoring may be 
preformed before the first test is preformed, or may be incorporated into the first or latter 
tests for subsequent use. 

[0068] Figure 10B is an illustration showing a step2—monitor— editing—page 350, in 
accordance with one embodiment of the present invention. The step2— monitor— editing- 
page 350 includes a link list menu 352, a form button list 354, an input item list 356, and 
function buttons 358, 360, and 362. 

[0069] After the HTML page has been parsed, available links are displayed in the 
link list 352, available forms and form buttons are displayed in the form button list 354, 
and available input items are displayed in an input item list 356. The user is then allowed 
to select a category to add to the monitor. In the example of Figure 10B, a link 
"PRODUCTS" has been selected from the link list 352. The user's selection is then 
added to the monitor in response to a user selection of the "Add Step" button 360. The 
parsing is preferably based on information contained on the web page. This information 
may be obtained automatically or entered manually. 

[0070] Figure IOC is an illustration showing a step3— monitor— editing— page 370, in 
accordance with an embodiment of the present invention. Similar to step2, the step3 
monitor editing page 370 includes a link list menu 352, a form button list 354, an input 
item list 356, and function buttons 358, 360, and 362. 
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[0071] As is step2, available links in the step3 page 370 are displayed in the link list 
352, available forms and form buttons are displayed in the form button list 354, and 
available input items are displayed in the an input item list 356. The user is then allowed 
to select a category to add to the monitor. In the example of Figure IOC, a form "Search" 
has been selected from the form button list 354. Further a keyword "John" was added 
(shown in Figure 1 OD). The user's selection is then added to the monitor in response to a 
user selection of the "Add Step" button 360. The lists provided can be predetermined by 
a number of different factors, but in one preferred embodiment information provided on 
the web page itself will prompt certain selections on the list. Subsequent lists then also 
be influnced by a combination of prior selections and information from the web page. 

[0072] Figure 10D is an illustration showing a step4 monitor editing page 380, in 
accordance with another embodiment of the present invention. The step4 monitor editing 
page 380 includes a link list menu 352, a new URL text box 357, and function buttons 
358, 360, and 362. 

[0073] As is step2 and step3, available links in the step4 page 380, further users are 
allowed to enter a URL for a new web page in the new URL text box 357. In the 
example of Figure 10D, the user has entered a new URL in the new URL text box 357. 
The user's selection is then added to the monitor in response to a user selection of the 
"Add Step" button 360. 

[0074] Figure lOe is an illustration showing a step5 monitor editing page 390, in 
accordance with an embodiment of the present invention. Included in the step5 page 390 
is a link list 352, a frame list 364, and new URL text box 357. In the example of Figure 
lOe, the user has selected a frame "contents" from the frame list 364. 

[0075] Figure lOf is an illustration showing a step6 monitor editing page 400, in 
accordance with an embodiment of the present invention. Included in the step6 page 400 
is a link list 352, and new URL text box 357, and function buttons 358, 360, and 362. In 
the example of Figure lOf, the user has decided he is finished editing the monitor, and 
informs the system by selecting the "Add Monitor" function button 362. 

[0076] Figure lOg is an illustration showing a completed monitor display 410, in 
accordance with this embodiment of the present invention. The example, of Figure lOg 
shows that a monitor has been added and successfully run on the selected web page. 
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More particularly, in this example, the monitor took 2.08 sec, and 5 steps to complete. 
Further shown is the name of the URL transaction and various editing options. 

[0077] Figure 11 is an illustration showing an exemplary hardware configuration for 
a monitor system 450, in accordance with an embodiment of the present invention. The 
monitor system 450 includes a data center 452, testing locations 454, and a customer 
location 456 running a browser 458. 

[0078] In use, the monitor system 450 monitors one or more tested systems. 
Monitoring is accomplished using various manners. One manner is via a Web 
configuration utilizing either the Internet or an extranet. Another manner is directly 
through the systems backend services, such as a relational database system. The monitor 
system 450 may be either local to the testing servers or located remotely. Remote 
monitoring is generally accomplished via a TCP/IP connection. 

[0079] In one embodiment, the data center 452, which is the server location of the 
site being tested, is in communication with various remote testing locations 454. The 
testing locations 454 actually test the site at the data center. In communication with the 
testing locations 454 are customers 456 running browsers 458. Thus, a customer is 
allowed to test the web site at the data center 452 by controlling a testing location 454 
using their browser 458. It should borne in mind that the various testing locations 454 
can use different backbone carriers. For example, one testing location may use Sprint®, 
while another uses Level 3 Communications®, Inc., and yet another testing location may 
use MCI® as a backbone carrier. 

[0080] Thus, one embodiment of the present invention allows monitoring at the same 
location as the data center 452. Another embodiment allows monitoring at remote 
locations, as shown in Figure 1 1 . 

[0081] Figure 12 is an illustration showing an Enterprise portal system 500, in 
accordance with an embodiment of the present invention. Included in the Enterprise 
portal system 500 is distributed computing system 450, such as the monitor system 
described previously, testing locations 454, and an enterprise portal 502. 

[0082] In use, the enterprise portal 502 service as a single interface to the distributed 
computing system 450. In this manner, the distributed nature of a distributed computer 
system is hidden from the user, thus enabling the user to take full advantage of the 
benefits of the distributed computer system, without the increased complexity that 
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conventionally accompanied distributed computing environments. Hence, the enterprise 
portal 502 allows the distributed hardware configuration of Figure 1 1 to interact with a 
user in a similar manner as a non-distributed computing environment. 

[0083] Figure 1 3 is dataflow diagram showing an Enterprise portal system 600, in 
accordance with another embodiment of the present invention. Included in the Enterprise 
portal system 600 is a portal 602, and SiteScope® locations 604 in communication with 
various site servers 606. In addition, each SiteScope® 604 includes its own local 
database 608, and the portal 602 includes a portal database 610, which is essentially a 
unified form of the local databases 608. 

[0084] In use, the portal 602 acts like a collecting point for the information provided 
by the sitescope locations 604. Specifically, each sitescope location 604 receives monitor 
results from the various site servers 606 it is monitoring. These monitor results are then 
collected by the portal 602. Further, the portal 602 provides monitor configuration 
information to each sitescope location 604. In this manner, a user 612 may provide 
monitor configuration information to hundreds of servers merely by providing the 
monitor configuration information to the portal 602. Once the portal 602 receives the 
monitor configuration information from the user 612, the portal transmits the monitor 
configuration information to the appropriate SiteScope® locations 604, which in turn 
provide the monitor configuration information to specified site servers 606. The user 
interface is tailored to the user, either by identifying the user individually, or by 
association with the user, such as a group or security level, or some other form of 
classification. This tailoring may be performed before the first test is performed, or may 
be incorporated into the first or latter tests for subsequent use. Tailoring of the interface 
also included tailoring of information appearing on the interface, including selection 
choices. This makes the system much easier to use on a per-user basis, and allows for 
such things as group identification and security clearance. 

[0085] The user 612 typically interfaces with the portal 602 utilizing a browser. Via 
the browser, the user 612 may monitor and evaluate the status of the various site servers 
606. This information may be viewed as a summary, or detailed information on specific 
site servers 606 may be viewed, depending on the desire of the user 612. For example, if 
the user 612 owned a number of particular site servers 606, the user 612 could use the 
portal 602 to view information on their servers. In addition, if the user 612 was a 
customer of the portal owner, the owner of the portal 602 may limit the site servers 606 
that may be viewed by the user 612 to those site servers 606 actually owned by the user 
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612. In another case, the user 612 may have a very specific problem that they are trying 
to solve, in which case they may limit their view through the portal 602 to the specific 
site server 606 that they are trying to fix. 

[0086] The portal 602 may also be used to generate reports for the user 612 using the 
portal database 610. These reports may include information such as web site 
performance during a given time period, the time required to process various transactions 
at the web site, and transaction errors. Then, via forms located on the portal 602, the user 
612 can make appropriate changes to specified web sites. 

[0087] Figure 14 is a flowchart showing an ebusiness transaction chain monitor 
process 650, in accordance with an embodiment of the present invention. The ebusiness 
transaction chain monitor process 650 allows a user to check and tabulate a complex 
server system by checking the status readings of a specified set of other monitors and/or 
groups. 

[0088] In this manner, end-to-end transactions may be monitored using a collection 
of several monitors. For example, a user could test: placing an order on a web site, then 
check if the order status was updated, if a confirmation email was received, if the order 
was added to the order database, and if the order was transferred to a legacy system. To 
accomplish this the user creates a composite monitor that uses other monitors to test each 
of the individual systems, as described below. 

[0089] In an initial operation 652, pre-process operations are performed. Pre-process 
operations include creating the individual monitors which will be utilized to monitor the 
system, creating the composite monitor which utilizes the individual monitors, and other 
pre-process operations that will be apparent to those skilled in the art. 

[0090] In a timing operation 654, the system checks whether the time for the next 
testing has been reached. An ebusiness transaction chain monitor process 650 can be set 
to run at given time intervals, depending on the type of testing to be executed. If the time 
for the next testing has not been reached, the system waits a predetermined amount of 
time and then compares the time with the scheduled testing time in another timing 
operation 654. However, if the time for the next testing has been reached, the process 
650 continues with a first monitor operation 656. 

[0091] In a first monitor operation 656, the first monitor is executed and the results 
are saved in a database. As discussed previously, the user may utilize a plurality of 
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monitors to test a particular web site. The order of execution of the monitors depends on 
the order decided upon by the user, described in greater detail subsequently with respect 
to Figures 16A-16B. 

[0092] In a first pass operation 658, the results obtained in the first monitor operation 
656 are compared with predetermined pass criteria. If the results fall within the bounds 
determined by the predetermined pass criteria, the process 650 continues with the second 
monitor operation 660. However, if the results do not fall within the bounds of the 
predetermined pass criteria, the process 650 continues with a first monitor error operation 
662. 

[0093] In the first monitor error operation 662, the particular error achieved is logged, 
using the database. In one embodiment, the user may further process the error message. 
A decision is then made to whether to continue the process 650 or to end the process, in 
operation 661. For every error encountered, the user can define whether the system 
should continue monitoring or end. In this manner, the user may create complex alert 
logic for a particular composite monitor. For example, the system could stop monitoring 
and alert the user when five or more monitors in a group of eight are in error, or when 
three or more groups have monitors with errors. In addition, the system could be 
programmed to perform specified actions when these events occur. 

[0094] In a second monitor operation 660, the second monitor is executed and the 
results are saved in a database. As discussed previously, the user may utilize a plurality 
of monitors to test a particular web site. The order of execution of the monitors depends 
on the order decided upon by the user, described in greater detail subsequently with 
respect to Figures 16A-16B. Further, the results achieved from the execution of the first 
monitor are preferably used as inputs for the second and subsequent monitors, if 
appropriate. 

[0095] In a second pass operation 663, the results obtained in the second monitor 
operation 660 are compared with predetermined pass criteria. If the results fall within the 
bounds determined by the predetermined pass criteria, the process 650 continues with the 
another monitor operation. However, if the results do not fall within the bounds of the 
determined by the predetermined pass criteria, the process 650 continues with a second 
monitor error operation 664. 
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[0096] In the second monitor error operation 664, the particular error achieved is 
logged, using the database. Then, as with the first monitor error operation 662, a decision 
is then made to whether to continue the process 650 or to end the process, in operation 
664. 

[0097] This process continues as described above with subsequent monitors being 
executed and the results checked for each monitor. For example, monitor operation 665, 
pass operation 667, and monitor error operation 669. After the final monitor pass 
operation 666 or final monitor error operation 668, the process ends until the next 
scheduled execution time, as determined in the timing operation 654. Thus, the monitors 
used in the ebusiness transaction chain process are inter-dependent on one another via the 
database. Specifically, the database allows monitors to reference values provided by 
other monitors for web site testing. 

[0098] Figure 15 is an illustration showing a hardware configuration 700 suitable for 
executing the ebusiness transaction chain process, in accordance with an embodiment of 
the present invention. The hardware configuration 700 includes an ebusiness transaction 
chain monitor 702, a first tested server 704 having a first backend 706, and a second 
tested server 708 having a second backend 710. 

[0099] As discussed previously, the ebusiness transaction chain monitor 702 monitors 
a plurality of tested servers, such as the first tested server 704 and the second tested 
server 708. The ebusiness transaction chain monitor 702 can monitor using the Internet 
712. In addition, the ebusiness transaction chain monitor 702 is generally capable of 
monitoring the tested servers via their backend services, such as the first backend 706 and 
the second backend 710. One example of a backend service is a relational database. 
Further, the ebusiness transaction chain monitor 702 may be local to the tested system, or 
remote as described reference to Figure 1 1 . 

[OlOO] Figures 16A-16B are illustrations showing an ebusiness transaction chain 
monitor interface 750, in accordance with an embodiment of the present invention. 
Figure 16A shows a composite monitor 752 having individual monitors 754 defined in a 
predetermined order. In use, the user is allowed to select which monitors 754 to include 
in the composite monitor, and in what order they are to be executed. 

[OlOl] In addition, the ebusiness transaction chain monitor interface 750 includes an 
update list 756. The user utilizes the update list 756 to define how often the composite 
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monitor 752 is to be executed. Both Figures 16A and 16B show examples of further 
advanced options that may be used to further define the composite monitor 752. As will 
be apparent to those skilled in the art, various permutations and embodiments of the 
ebusiness transaction chain monitor interface 750 can be created depending on the needs 
of particular users. Those shown in Figures 16A and 16B are merely exemplary to show 
various options that may be added. 

[0102] Figures 17A-17C are flowcharts showing various methods for checking the 
results of various monitors included in a composite monitor to determine if an error 
should be raised. Figure 17A is a flowchart showing an email confirmation process 1000, 
in accordance with an embodiment of the present invention. In an initial operation 1002, 
a user logs into an email server. Generally, this is accomplished via login name and a 
password. Typically, a network administrator supplies these elements. However, 
individual users may occasionally be granted permission to generate their own login 
names and passwords. 

[0103] Next, in a receive operation 1004, email messages are received. Preferably, 
this is done one individual message at a time. As each message is received various tests 
are performed on the message, as described subsequently. 

[0104] A decision is then made as to whether the message is NULL, in operation 
1006. If so, there has been error. See operation 1008. In this case, all the available email 
messages were examined, and a match was not found. If the message is not NULL the 
process 1000 continues with a matching operation 1010. 

[0105] In matching operation 1010, the message is tested for its content. If the 
message matches the order that has been placed by the user, the process 1000 is 
complete, in operation 1012. However, if there is not a match, the process 1000 
continues with another receive operation 1004. 

[0106] Figure 17B is flowchart showing a database confirmation process 1020, in 
accordance with one aspect of the present invention. In a login operation 1022, the user 
logs into the database. As with an email server, this is generally accomplished via login 
name and a password. Typically, a network administrator supplies these elements. 
However, individual users may occasionally be granted permission to generate their own 
login names and passwords. 
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[0107] Next, in a query operation 1024, a query is performed on the database. 
Essentially, the database is queried for the order that was placed. A determination is then 
made concerning the result obtained by the query, in operation 1026. If the result of the 
query does not match the order placed or no result found in the database, then a 
confirmation of the order cannot be made and an error results. See operation 1028. 
However, if the result of the query matches the order placed, a confirmation is made and 
the process 1020 is completed in operation 1030. 

[0108] Figure 17C is a flowchart showing a script checking process 1040, in 
accordance with another aspect of the present invention. Initially, a login is performed to 
log into the machine executing the script, in operation 1042. 

[0109] The script is then executed, in operation 1044, and result is obtained. The 
result is then compared to the order placed, in operation 1046. If the result does not 
match the order that was placed, there can be no confirmation and an error is produced, in 
operation 1048. If the result of the script matches the order placed a confirmation is 
made and the process is completed, in operation 1050. 

[0110] The present invention may be used to test web sites in a flexible and thorough 
manner. The monitors of the present invention may test multiple features of web pages 
such as links, inputs, frames, and function buttons. These monitors may also test 
dynamic interactions with the web site such as product ordering, email confirmation, 
database confirmation, and file and account creation. Upon testing of such dynamic web 
site features, the present invention generates reports that aid in correction of any detected 
errors. Further, the monitor of the present invention is operable to achieve these goals 
while acting as a single portal to a user. Thus, while the present invention is capable of 
testing multiple web sites supported by multiple servers, it provides a simplified single 
interface to allow the user to conduct unique individualized or similar group tests of 
several web sites. 

[0111] Unfortunately, the simple downloading of web pages with, perhaps, a cursory 
examination of the HTML is often insufficient to determine all the errors that a user 
might encounter when actually interacting with those web pages. This is due, in part, to 
the complex interactivity permitted under the HTML standards, and is due, in part, to the 
fact that many interactions with web pages are "dynamic" in that they may change from 
session to session. It would therefore be desirable to have a method for testing a web site 
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which can test multiple features of web pages, and which can handle dynamic 
interactions with the web site. 

[0112] Figures 1 8-20 are illustrations showing different aspects of a business method, 
in accordance with an embodiment of the present invention. Figure 18 monitoring 
system shows 1060 having a plurality of SiteSeer® applications 1061-1062, a plurality of 
SiteScope® applications 1063-1064, a Best Practice application 1065, and an operations 
center 1066, all coupled to the Internet 1067. Additionally, a plurality of CentraScope 
applications 1068-1069 may be used as a portal with the SiteScope® applications 1063- 
1064. 

[0113] The SiteSeer® applications 1061-1062 are executed on test computers located 
at nodes placed around the world. This is desirable in order to test client's web based 
application from different network paths, thereby more realistically simulating a user 
accessing a client's site from a different country. The SiteScope® applications 1063- 
1064 are configured to run at a client's location. SiteScope® operates on a client's 
centralized or distributed system. CentraScope 1068-1069 is an optional portal that may 
be used in conjunction with SiteScope® to better manage and configure multiple servers. 
The Operations Center 1066 is staffed with people serving as monitor operators who 
work with and act upon alerts received from the monitoring applications. The Best 
Practices Library 1065 is a component of pre-existing assets modified for each client. It 
is implemented as a text-based list located on a website and is made accessible to a client. 
These elements of the present invention will be discussed in more detail below. 

[0114] In one embodiment of the present invention, an important part of the business 
method is the relationship with the client. The client is provided assistance in creating an 
monitoring architecture that is expandable over time. For example, the client's system 
may start with only a few servers. Over time, the client may expand to have several 
servers as well as add services such as mirroring and caching. In one embodiment, the 
client is charged on a per monitor subscription basis. Thus, a client would subscribe to 
use monitors on a year by year basis. As a client expanded over the years, the client 
would subscribe to additional monitoring services to better meet their needs. Factors 
affecting the monitors a client requires include the number of sites a client has, the 
number of back-ups for their servers a client requires, the complexity and number of 
transactions involved in the clients services, and the number and degree of monitoring a 
client desires to implement. 
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[0115] Figure 19 is a flow diagram illustrating a business method for providing a 
client with a monitoring system, in accordance with an embodiment of the present 
invention. The process begins with a start operation 1071. In operation 1072, it is 
determined whether or not the client is or would like to become a Global SiteReliance® 
Customer. If the client is not a Global SiteReliance® Customer, than the client may 
purchase stand-alone software. The stand-alone software may include SiteScope® or 
SiteSeer®. After purchasing the stand-alone software, the client generally has no 
regularly scheduled contact with the software provider on a long term basis. However, 
the software provider may inquire about the stand-alone software's operability and other 
issues after the initial purchase. 

[0116] If the client is a Global SiteReliance® Customer, the client's particular 
monitoring needs are determined in an "interview customer for needs" operation 1074. 
Upon determining a customer's needs, a customized monitoring system is developed for 
the client in an "develop a customized solution" operation 1075. The customized 
monitoring system is developed by configuring the elements illustrated in Fig. 9 to meet 
the clients needs. This is described in more detail below. In one embodiment, the system 
may be implemented as a virtual private network between the system provider and the 
client. This provides the client with added security throughout the monitoring process. 
Once a customized monitoring system is developed, the system is presented to the client 
in an "approved by customer" operation 1076. If the monitoring system is not approved 
by the client, the system is modified to better meet the requirements of the client in an 
"develop a customized solution" operation 1075. If the customized monitoring system is 
approved by the client, the system is then implemented. 

[0117] The first step of the implementation is to install the customer components in 
an operation 1077. This usually involves the software provider sending qualified 
personnel to the location or locations of the client to install the software and any required 
hardware. The software may also be downloaded through a network such as the Internet. 
Next, remote monitoring sites are configured according to the customized monitoring 
system in a "configure monitoring sites (non-customer)" operation 1078. This usually 
involves configuring remote sites all over the world through the Internet or some other 
network. Once the installation is complete, the client receives customer support from the 
software provider in "provide 24-7 support" operation 1079. In a preferred embodiment, 
customer support is provided to the client 24 hours day and seven days a week. The 
customer support involves addressing customer questions and concerns regarding 
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operation and reliability of their server, and the functionality of the installed monitoring 
system. Next, the customized monitoring system may be changed in an "update 
monitoring architecture" operation 1080. A change in the system may be initiated by 
factors such as client growth or a change in applications the client is hosting. Either the 
client or the software provider may initiate an update to the system, as is discussed 
below. 

[0118] With reference to Figure 18, the "developing a customized solution" operation 
1075 of Figure 19 is now described in more detail. As discussed above, the components 
used to create a system within the Global SiteReliance® concept are the SiteSeer®, 
SiteScope®, CentraScope, Best Practices Library, and Operations Center, as pictured in 
Figure 18. A client may wish to use these components of the monitoring system based 
upon their client base, the size of the client, and other factors. These components are 
now addressed individually. 

[0119] The SiteScope® application is used to set up monitoring inside a data center 
of the client. The monitor provider extracts information from monitors placed within the 
client's data centers through the Internet. Through SiteScope®, the software provider 
provides for the gathering of telemetry data from inside the client's data center at various 
points. In one embodiment, the telemetry data is gathered from inside the client's data 
centers at the most vulnerable telemetry point and other key positions that may indicate 
where a failure may occur. Thus, SiteScope® feeds the client and the software provider 
real time performance data about their application and their servers. All clients are 
provided with a SiteScope® application to monitor their system from an internal point of 
view, 

[0120] CentraScope is one embodiment of the portal that gives the client and the 
software provider a framework for managing large amounts of performance data. As 
discussed above, the enterprise portal is operable to collect and aggregate data and 
present it in an organized manner. The presentation may include reports of reliability and 
other issues related to a monitoring system. It also is able to configure or 'push data' to a 
large number of SightScope® applications or web servers that CentraScope may interact 
with. Clients having a large number of servers that require monitoring or configuration 
would likely implementCentraScope. However, CentraScope is merely an optional 
component of the monitoring system. 
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[0121] SiteSeer® is an application used for instrumenting the monitoring from 
locations around the world. In one embodiment, the monitoring is done from popular 
business centers around the world in countries such as England, France, Germany, 
Australia, United States, Japan, Canada, and other countries that a client may expect their 
respective clients to access their web services from. SiteSeer® may perform numerous 
transactions with a clients website, monitor and record the results for the transactions, 
record the performance data, and then process the resulting information. One advantage 
of this system is that monitoring from different countries will render different results and 
response times. This enables a client to determine weaknesses in their systems as viewed 
from different locations around the world. SiteSeer® may also set alerts for web site 
response time and other elements of the client's web site networking. For example, a 
client may want to be alerted if a response time for their web site exceeds seven seconds. 
If an alert is received, SiteScope® and the software companies supporting staff may 
determine the cause of the alert from the SiteScope® reports of the monitoring. The 
reports may indicate that the client hardware or software needs to be updated. In some 
instances, a client may solve an alert regarding a slow response time in another country 
by caching information at different locations. The reports may also indicate that a 
networking path or a service provider is down, thereby informing a client of the 
reliability of their service provider and of a possible need to consider back-up systems or 
a change in their provider. Further, the monitor systems implemented on SiteScope® at 
the client location may be the same monitors implemented on the SiteSeer® remote 
nodes. This allows for a client to compare monitoring issues from internal and external 
points of view, thus suggesting a firewall problem or problem somewhere else within the 
perimeter of the system. Clients that provide web resources and services to their 
respective clients in different locations and countries would likely implement the 
SiteScope® application within their monitoring system. 

[0122] The Best Practices Library is a text-based guide that addresses common 
failure or stress points for different web based systems. In one embodiment, the library is 
available to the client through a web site that the client may access over the Internet. The 
library is a broad document that is then customized for each client depending upon their 
specific web-based applications and services. Different clients have different needs for 
their respective clients. For example, some clients such as internet service providers 
provide web access according to a service level agreement while other clients simply 
represent to their respective clients that their web site is available to at all times. As the 
clients monitoring system is configured and developed, their respective library is updated 
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to better address the clients needs regarding their system. This involves eliminating 
information not relevant to the particular client as well as making general information 
more specific to the client's needs. A portion of the Best Practices application is 
applicable to several types of services, such as monitoring routers and queues, monitor 
the bottlenecks and keep information moving forward, queues that monitor outgoing 
information against incoming information such as sending confirmation information, and 
other recognizable problem spots. All clients are provided with a Best Practices Library 
which is updated as the clients monitoring system is developed and enhanced. 

[0123] The Operations Center is a facility staffed with monitor operators. The 
monitor operators utilize all the components discussed above as tools to instrument the 
customers applications as soon as possible for early warning signals that a problem will 
occur or a real time alert that a problem has just occurred. In the case of an alert, an 
operator at the operations center is notified by pager, email, or some other electronic 
method of the alert. As discussed more fully below, the monitor operator then assess the 
alert and modifies the client's initial system configuration by enhancing the system to 
better prevent or deal with any common alerts the system may be experiencing. For 
example, the monitor operator may observe an alert that halts a customer's system three 
times within a short period of time. After notification of the alert, an operator may then 
remotely re-start the system, log the problem to notify the client, and configure a script to 
deal with the alert. In particular, when SiteScope® detects the occurrence of an alert 
indicating the client's system has halted, the system will automatically execute a script 
which may restart the system automatically. All clients are provided with Operation 
Center support with their monitoring systems 

[0124] The "provide 24-7 support" operation 1079 of Figure 19 shall now be 
described in more detail. As shown in Figure 20, the process begins with a start 
operation 1091. Next, the monitor operators will receive an alert from a customer's 
system in a "receive site information and alerts" operation 1092. As discussed above, the 
alert may be received by a monitor operator in the form of a page, an email, a display on 
a screen, or any other electronic means. Upon receiving the information and alert, a 
person serving as an operations monitor will examine the customer site in a "human 
operator examines customer site" operation 1093. 

[0125] After examining the client's site, the monitor operator may then take some 
action to address the alert in an "action" operation 1094. One possible action may be to 
manually test the server to determine the problem as in operation 1095. The manual test 
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may include testing suspect areas of the client's server. The suspect portions are 
determined from the alert generated and the experience of the monitor operator. Such 
manual testing will generate more site information and alerts that can be used to further 
identify and eliminate any problem with the client's server. Another possible action is to 
evoke a trouble shooting diagnostic as in operation 1096. The predetermined diagnostic 
is a troubleshooting diagnostic that goes through a testing sequence in order to isolate the 
problem with the client's web page or server. The monitor operator may also manually 
fix any cause of the alert in an operation 1097. This may involve manually rebooting the 
client's system or performing some other task from the operations center. Another 
possible action is manually evoking a corrective action script in operation 1098. 
Alternatively, the monitor operator may create an automated corrective action script in an 
operation 1099. In some situations, creating a script may better address a customer's 
specific alert. Preferably, all the corrective actions are accompanied by logging the alert 
and corrective action into a log. This helps the client and monitor operators to identify 
repetitive alerts that indicate a suspect portion in their server. 

[0126] While this invention has been described in terms of several preferred 
embodiments, it is contemplated that alternatives, modifications, permutations and 
equivalents thereof will become apparent to those skilled in the art upon a reading of the 
specification and study of the drawings. It is therefore intended that the following 
appended claims include all such alternatives, modifications, permutations and 
equivalents as fall within the true spirit and scope of the present invention. 
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